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SKEW LOGIC CIRCUIT DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a skeW logic circuit 
device for use in a semiconductor memory device. More 
particularly, it relates to a skeW logic circuit device Which 
prevents the disable path of an output signal caused by 
buffering an input signal, from responding sloWly. 

2. Discussion of Related Art 

As shoWn in FIG. 1, a conventional circuit of an input 
buffer Which funtions a skeW logic operation, comprises ?rst 
to ?fth inverters (IV1 to IV5), Which are, in series, con 
nected With one another, betWeen an input terminal (IN) and 
an output terminal (OUT). 

Generally, the inverters are composed of tWo CMOS-type 
transistors, and operate as a buffer for buffering an input 
signal from the outside. Suppose that an NMOS-type tran 
sistor of the ?rst, third, and ?fth inverters (IV1, IV3, and 
IV5) is larger in siZe than PMOS-type transistor, and a 
PMOS-type transistor of the second and fourth inverters 
(IV2 and IV4) is larger in siZe than a NMOS-type transistor. 

The operation of the inverters constructed as indicated 
above Will be described, referring to FIG. 2 shoWing opera 
tion timing. If (a) pulse signal is inputted to the input 
terminal (IN), a (b) pulse signal inverted through the ?rst 
inverter (IV1) is transmitted to a ?rst node (N1). The (b) 
pulse signal is quickly transmitted at the enable path, but 
sloWly transmitted at the disable path. (c) to pulse signals 
of FIG. 2 are the pulse signals at the respective nodes, Which 
are outputted through the second to ?fth inverters (IV2 to 
IV5). When We compare the pulse signal Which is 
outputted to the output terminal (OUT) With the (a) pulse 
signal Which is inputted to the input terminal (IN), the pulse 
Width of the pulse signal Which is an output signal, is 
much broader than that of the (a) pulse signal Which is an 
input signal. This is because the pulse signal Which is 
outputted through the respective inverters (IV1 to IV5), is 
transmitted quickly at the enable path, but sloWly at the 
disable path, so that the output pulse Width extends substan 
tially. When the pulse Width of the output pulse signal is 
broader than that of the input pulse signal, the signal is 
overlapped during a high speed operation. 

SUMMARY OF THE INVENTION 

The present invention is directed to a skeW logic circuit 
device that substantially obviates one or more of the prob 
lems due to limitations and disadvantages of the related art. 
An objective of the present invention is to provide a skeW 

logic circuit device Which makes the disable path of an 
output signal caused by buffering an input signal, respond 
quickly, in order to prevent the overlapping of the signal. 

Additional features and advantages of the invention Will 
be set forth in the description Which folloWs, and in part Will 
be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention Will be realiZed and attained by the 
structure indicated in the Written description and claims 
hereof as Well as the appended draWings. 

To achieve these and other advantages and in accordance 
With the purpose of the present invention, as embodied and 
broadly described, the skeW logic circuit device includes: 
tWo or more inverters Which are, in series, connected With 
one another, betWeen an input line and an output line; ?rst 
control sWitching means for sWitching a voltage from a ?rst 
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2 
poWer voltage source, toWard an output terminal of every 
odd inverter; second control sWitching means for sWitching 
a voltage from a second poWer voltage source, toWard an 
output terminal of every even inverter; and edge signal 
generating means for controlling the operation of the ?rst 
and second control sWitching means by the edge signal of a 
?xed pulse Width caused by logically combining the signal 
from the input line. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

The accompanying draWings, Which are included to pro 
vide further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention: 

In the draWings: 
FIG. 1 is a conventional skeW logic circuit device. 
FIG. 2 shoWs operation timing of each part illustrated in 

FIG. 1. 

FIG. 3 is a skeW logic circuit device according to a ?rst 
preferred embodiment of the present invention. 

FIG. 4 shoWs operation timing of each part illustrated in 
FIG. 3. 

FIG. 5 is a skeW logic circuit device according to a second 
preferred embodiment of the present invention. 

FIG. 6 shoWs operation timing of each part illustrated in 
FIG. 5. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings. 

FIG. 3 is a circuit diagram of the skeW logic circuit device 
according to the ?rst preferred embodiment of the present 
invention. 
The skeW logic circuit device comprises odd inverters 

(?ve inverters in FIG. 3) Which are, in series, connected With 
one another, betWeen the input terminal (IN) and the output 
terminal (OUT). Suppose that among the inverters, NMOS 
type transistors of the odd inverters are larger in siZe than 
PMOS-type transistors, and PMOS-type transistors of the 
even inverters are larger in siZe than NMOS-type transistors. 
Pulse signals Which are outputted through the respective 
inverters, are transmitted quickly at the enable path, but 
sloWly at the disable path, so that the output pulse Width 
extends substantially. In order to prevent the enlongation, 
the ?rst preferred embodiment of the present invention 
includes: ?rst control sWitching means for sWitching a 
poWer voltage (Vcc), toWard an output terminal of the odd 
inverters; second control sWitching means for sWitching a 
ground voltage (Vss), toWard an output terminal of the even 
inverters; and an edge signal generating unit 31 for sequen 
tially controlling the operation of the ?rst and second control 
sWitching means by the edge signal of a ?xed pulse Width 
caused by logically combining a signal (N6) Which delays 
the signal of the input line (Vin) during a predetermined time 
and a signal Which inverts the signal of the input line. 
The ?rst control sWitching means comprises PMOS-type 

transistor, and the second control sWitching means com 



5,914,624 
3 

prises NMOS-type transistor. The edge signal generating 
unit 31 comprises: a sixth inverter (IV6) Which is connected 
betWeen the input terminal (IN) and a ?fth node (N5); 
seventh to tenth inverters (IV7 to IV10) Which are, in series, 
connected With one another, betWeen the input terminal (IN) 
and a sixth node (N6); and a ?rst NAND gate (NA1) Which 
logically operates the signals from the ?fth node (N5) and 
sixth node (N6), and then outputs them to a seventh node 
(N7). 

The edge signal generating unit 32 controls the operation 
of the ?rst and second control sWitching means, by using the 
signal Which inverts and delays its output signal by means of 
the inverter. 

The operation of the present invention as constructed 
above Will be described, referring to FIG. 4 shoWing timing 
of the operation. 

The edge signal generating unit 31 comprising the sixth to 
tenth inverters (IV6 to IV10), and the ?rst NAND gate 
(NA1), generates the edge signal (b) of a ?xed pulse Width 
caused by logically combining the input signal (Vin) (Wave 
(a) of FIG. 4) from the input terminal (IN), to the seventh 
node (N7). The edge signal (b) generated is applied to a gate 
of a ?rst PMOS-type transistor (MP1), so that the poWer 
voltage (Vcc) is supplied to a tWelfth node (N12). The poWer 
voltage (Vcc) applied to the tWelfth node (N12) by the 
PMOS-type transistor (MP1), makes the disable path of the 
pulse signal (c) faster, the pulse signal With an input signal 
(Vin) inverted by a eleventh inverter (IV11). The pulse 
signals (e and d) Which are outputted to a thirteenth node 
(N13) and an eighth node (N8), respectively, pass through 
one inverter from the tWelfth node (N12) and seventh node 
(N7), respectively, so that the phase difference is same. The 
eighth node (N8) makes the disable path of the pulse signal 
(e) fast, said pulse signal passes through the gate of a ?rst 
NMOS-type transistor (MN1), and is then outputted to the 
thirteenth node (N13). In this manner, a pulse signal (g) of 
a fourteenth node (N14) by a pulse signal of a ninth node 
(N9), a pulse signal of a ?fteenth node (N15) by a pulse 
signal (h) of a tenth node (N10), a pulse signal (k) of the 
output terminal (OUT) by a pulse signal of an eleventh 
node (N11), their respective disable paths become faster, so 
that the Width of the output pulse (k) is much shorter than 
that of the conventional output pulse shoWn in FIG. 2. 
An input buffer With the skeW logic of the present 

invention can increase or decrease the pulse Width of the 
seventh to eleventh nodes (N7 to N11), in accordance With 
a designer’s decision. When the layout area is small, the 
terminal after the thirteenth and eighth nodes (N13 and N8) 
can be omitted. 

FIG. 5 is a skeW logic circuit device according to a second 
preferred embodiment of the present invention. The device 
includes: a skeW logic circuit unit 51 for speeding up the 
output speed of an input signal Which is input to an input 
line; an edge signal generating circuit unit 52 for generating 
a neW pulse from a disable path of the input signal Which is 
input to the input line; an edge signal delay circuit unit 53 
for delaying the edge signal during a ?xed time, in order to 
control the pulse Width of an output signal; and a driver unit 
54 for NORing the output signal of the skeW logic circuit 
unit 51 and the output signal of the edge signal delay circuit 
unit 53, in order to make faster a disable path of the output 
signal Which is output to an output terminal. 

The skeW logic circuit unit 51 Where NMOS and PMOS 
are, in turn, larger in siZe, comprises ?ve inverters (IV7 to 
IV11) Which are, in series, connected With one another. 

The edge signal generating circuit unit 52 comprises: a 
tWelfth inverter (IV12) for inverting the signal Which is 
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4 
inputted to the input line, in order to output it to one input 
terminal of a NAND gate; four inverters (IV13 to IV16) 
Which are, in series, connected With one another, for delay 
ing the signal Which is input to the input line during a ?xed 
time, in order to output it to the other input terminal of the 
NAND gate; and a NAND gate for logically operating the 
output signal of the tWelfth inverter (IV12) and the output 
signal of the sixteenth inverter (IV16), in order to output 
them to an input terminal of the edge signal delay circuit unit 
53. 

The edge signal delay circuit unit 53 comprises an RC 
time constant having 2N+1 inverters Which are connected in 
series With one another, for delaying an output signal of the 
edge signal generating circuit unit 52 during a ?xed time, 
and then outputting it to gates of a ?rst PMOS-type transistor 
(MP1) and a second NMOS-type transistor (MN2) of the 
driver unit 54, or a resistor and a capacitor. 

The driver unit 54 comprises: a ?rst PMOS-type transistor 
(MP1) With a gate to Which the output signal of the edge 
signal delay circuit unit 53 is applied, and Which is con 
nected betWeen a poWer voltage and one terminal of a 
second PMOS-type transistor (MP2), for transmitting the 
poWer voltage to one terminal of the second PMOS-type 
transistor (MP2); a second PMOS-type transistor (MP2) 
With a gate to Which the output signal of the skeW logic 
circuit unit 51 is applied, and Which is connected betWeen 
one terminal of the ?rst PMOS-type transistor (MP1) and an 
output terminal, for transmitting the poWer voltage (Vcc) 
Which is transmitted by the ?rst PMOS-type transistor 
(MP1), to the output terminal; a second NMOS-type tran 
sistor (MN2) With a gate to Which the output signal of the 
edge signal delay circuit unit 53 is applied, and Which is 
connected betWeen the output terminal and a ground voltage 
(Vss); and a ?rst NMOS-type transistor (MN1) With a gate 
to Which the output signal of the skeW logic circuit unit 51 
is applied, and Which is connected betWeen the output 
terminal and the ground voltage (Vss). 
The operation of the present invention constructed as 

above Will be described, referring to FIG. 6 shoWing the 
timing of the operation. 
When the input signal Which is inputted to the input line, 

passes through the skeW logic circuit unit 51, Wave of 
FIG. 6 is outputted on the tenth node (N10). This process is 
the same as the output signal on the ?fth node (N5) Which 
is outputted in a conventional skeW logic circuit. Therefore, 
an explanation thereabout Will be omitted, as it Would be the 
same as the explanation about the conventional skeW logic 
circuit. The Waves on the sixth to ninth nodes (N6 to N9) are 
shoWn as (b) to (e) of FIG. 6. HoWever, the pulse Width of 
the output signal of the skeW logic circuit unit 51 and the 
disable path become longer. 
The input signal Which is inputted to the input line, is 

input to the input terminals of the tWelfth and thirteenth 
inverters (IV12 and IV13) of the edge signal generating 
circuit unit 52. The signal Which is inputted to the input 
terminal of the tWelfth inverter (IV12), is inverted by the 
tWelfth inverter (IV12), and then inputted to one input 
terminal of the NAND gate. The signal Which is inputted to 
the thirteenth inverter (IV13), is inverted and delayed by the 
four inverters (IV13 to IV16) Which are connected With one 
another in series, so that the signal Which has the same phase 
as the input signal, is inputted to the other input terminal of 
the NAND gate. The output signal of the tWelfth inverter 
(IV12) and the output signal of the sixteenth inverter (IV16) 
are logically operated by the NAND gate, so that the edge 
signal is outputted on the eleventh node (N11). The signals 
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Which are opposite to each other, are inputted to tWo input 
terminals of the NAND gate, so that high signal is always 
outputted on the eleventh node (N11). The Wave of the high 
signal is shoWn as (g) of FIG. 6. 

The edge signal is inputted to the input terminal of the 
edge signal delay circuit unit 53 for controlling the pulse 
Width of the output signal. The edge signal delay circuit unit 
53 has odd inverters, so that the high signal on the eleventh 
node (N11), Which is delayed and inverted, is outputted on 
the tWelfth node (N12). This process is shoWn as (h) of FIG. 
6. 

The driver unit 54 is to make the disable path of the output 
signal faster Which is outputted to the output terminal. The 
second PMOS-type transistor (MP2) turns on by loW signal 
on the tenth node (N10), and the ?rst NMOS-type transistor 
(MN1) is open. The ?rst PMOS-type transistor (MP1) turns 
on and the second NMOS-type transistor (MN2) turns off by 
loW signal on the tWelfth node (N12), so that the poWer 
voltage (Vcc) is transmitted to the output terminal through 
the ?rst and second PMOS-type transistors (MP1 and MP2). 
Only When the loW signal is inputted to the tWo input 
terminals of the driver unit 54, the output Wave appears at 
the output terminal thereof. of FIG. 6 refers to the output 
signal of the skeW logic circuit unit 51, and (h) refers to the 
output signal of the edge signal delay circuit unit 53. The 
output Waves appear only at the loW paths of and The 
disable path of the Wave of the output signal occurs at a loW 
path other than the position Where the disable path moves 
from loW to high of the (f), and the loW path of the (h) meet 
With each other. of FIG. 6 shoWs that the output signal of 
the skeW logic circuit unit 51 and the output signal of the 
edge signal delay circuit unit 53 are logically operated by the 
driver unit 54, and then outputted to the output terminal. The 
pulse Width of the output signal and the disable path become 
shorter. 

As described above, When the input signal is inputted to 
the input line, the pulse Width increases and the disable path 
becomes longer by the skeW logic circuit unit 51 on the tenth 
node (N10). In order to supplement this process, the edge 
signal is generated on the eleventh node (N11) through the 
edge signal generating circuit unit 52, delayed during a ?Xed 
time, through the edge signal delay circuit unit 53, in order 
to control the pulse Width of the output signal. Also, the 
signal on the tenth node (N10) and the signal on the tWelfth 
node (N12) are logically operated through the driver unit 54, 
so that the disable path becomes faster. 

If the input buffer by the skeW logic of the present 
invention is applied to the inside of the semiconductor 
device, the overlapping of the signals caused by the sloW 
disable path of the output pulse signal during a high speed 
operation is removed so that stable operation can be attained. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in a skeW logic 
circuit device of the present invention Without departing 
from the spirit or scope of the invention. Thus, it is intended 
that the present invention cover the modi?cations and varia 
tions of this invention provided that they come Within the 
scope of the appended claims and their equivalents. 
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What is claimed is: 
1. Askew logic circuit device connected betWeen an input 

line and an output line, the device comprising: 
a) a main portion, responsive to an input signal on the 

input line, and including a plurality of delay elements 
having at least one terminal, for providing an output for 
the output line, Wherein the main portion includes at 
least tWo inverters connected in series betWeen the 
input line and the output line, the series-connected 
inverters constituting odd inverters and even inverters 
that alternate With each other in the series; and 

b) adjusting means, responsive to the input line, for 
adjusting timing of the output signal by providing an 
adjusting signal to the at least one terminal, Wherein the 
adjusting means includes: 
1) ?rst control sWitching means for sWitching a voltage 
from a ?rst poWer voltage source to an output 
terminal of every odd inverter; 

2) second control sWitching means for sWitching a 
voltage from a second poWer voltage source to an 
output terminal of every even inverter; and 

3) edge signal generating means for sequentially con 
trolling operation of the ?rst and second control 
sWitching means by an edge signal of a ?Xed pulse 
Width caused by logically combining the input signal 
from the input line. 

2. The device of claim 1, Wherein: 
the ?rst poWer voltage source is positive; and 
the second poWer voltage source is negative. 
3. The device of claim 2, Wherein: 
the ?rst control sWitching means is a PMOS transistor; 

and 
the second control sWitching means is an NMOS transis 

tor. 

4. A skeW logic circuit device, comprising: 
at least tWo connected inverters connected in series 

betWeen an input line and an output line, the series 
connected inverters constituting odd inverters and even 
inverters that alternate With each other in the series; 

?rst control sWitching means for sWitching a voltage from 
a ?rst poWer voltage source to an output terminal of 
every odd inverter; 

second control sWitching means for sWitching a voltage 
from a second poWer voltage source to an output 
terminal of every even inverter; and 

edge signal generating means for sequentially controlling 
operation of the ?rst and second control sWitching 
means by an edge signal of a ?Xed pulse Width caused 
by logically combining a signal from the input line. 

5. The device of claim 4, Wherein: 
the ?rst poWer voltage source is positive; and 
the second poWer voltage source is negative. 
6. The device of claim 5, Wherein: 
the ?rst control sWitching means is a PMOS transistor; 

and 
the second control sWitching means is an NMOS transis 

tor. 


